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Guest editor’s introduction:
Special issue on Web Services and Formal Methods
The new networking and computing technologies call for the design of new programming paradigms. Service
oriented computing is emerging as one of the most promising novelties in this perspective. Services are simple platform
neutral, heterogeneous, self-describing components that can be retrieved and invoked using XML-based interoperable
standardized mechanisms. Web Services is the main technology supporting such a paradigm. Besides the new XML-
based mechanisms for publishing, retrieving and invoking services, the most interesting innovations are devoted to
the definition of languages for the specification of complex services out of simpler ones, the so called Web Service
orchestration and choreography.
Formal methods, which provide formal machinery for representing and analysing the behaviour of communicating
concurrent/distributed systems, are playing a fundamental role in the development of such innovations. First of all they
are exploited to understand the basic mechanisms (in terms of semantics) which characterize different orchestration
and choreography languages and to focus on the essence of new features that are needed. Secondly, they provide
a formal basis for reasoning about Web Service semantics (behaviour and equivalence): e.g., for realizing registry
services where retrieval is based on the meaning and behaviour of a service and not just a Web Service name. Thirdly,
the studies on formal coordination paradigms can be exploited for developing mechanisms for complex run-time Web
Service coordination. Finally, given the importance of critical application areas for Web Services like E-commerce,
the development of the Web Service technology can certainly take advantage from formal analysis of, for instance,
security properties and performance in concurrency theory.
The guest editors of this special issue have been particularly active in order to promote the study of Web Services
technology within the Formal Methods community. In particular, starting from 2004, they have organized the Interna-
tional Workshop on Web Services and Formal Methods (WS–FM) that each year groups together all those researchers,
both from the formal methods and the technology sides, that intend to collaborate in order to permit the evolution of
the Web Service technology exploiting techniques based on formal methods.
The special issue includes a foreword written by the guest editors that intends to provide an overview of the main
novelties of service oriented computing, with respect to the tradition of process calculi applied to distributed computing.
The other five papers, on the other hand, are extended versions of papers selected among those presented at WS-FM’04,
the first edition of the International Workshop on Web Services and Formal Methods that took place in Pisa, Italy, the
23rd and 24th of February.
The first of the invited papers, by Reiko Heckel and Alexey Cherchago, deals with the graphical specification of the
behaviour of services. In particular, the problem of retrieving services based on a behavioural description is considered,
and a compatibility relation is formalized exploiting abstract service specifications that can either match or do not match
against concrete ones. The second paper, by James E. Johnson, David E. Langworthy, Leslie Lamport, and Friedrich H.
Vogt exploits temporal logics in order to specify one of the standard protocols for Web Services, namely WS-AT, the
Web Service Atomic Transaction protocol. The third papers is by Matteo Baldoni, Cristina Baroglio, Alberto Martelli,
and Viviana Patti and it is devoted to the high level specification of mechanisms for composing services. In particular,
interacting protocols can be described by means of declarative languages taken from the tradition of agent theory. The
fourth paper, by Mirko Viroli, formalizes the notation of correlation, that is the mechanisms used to bind services
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to a process responsible for controlling the flow of interaction among those services, in the context of orchestration
languages. The formal adopted approach take inspiration from the tradition of process calculi. The process calculus
approach is considered also in the last paper, by Roberto Lucchi and Manuel Mazzara, where another interesting aspect
of orchestration languages is considered, namely, the linguistic constructs used to program long-running transactions.
We are grateful to the reviewers who did an excellent work in giving insightful comments that permitted to improve
the presentation of the published papers. Moreover, we intend to thank also Inge Bethke for the support in the editing
process.
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